LECTURE X.
CONTINUAL AND CUMULATIVE OSCILLATIONS.
43. A transient is the phenomenon by which the stored energy
readjusts itself to a change of circuit conditions. In an oscilla-
tory transient, the difference of stored energy of the previous
and the after condition of the circuit, at a circuit change, oscillates
between magnetic and dielectric energy. As there always must
be some energy dissipation in the circuit, the oscillating energy
of the transient must steadily decline, that is, the transient must
die out, at a rate depending on the energy dissipation in the cir-
cuit.
Thus, the oscillation resulting from a change of circuit condi-
tions can become continual, that is, of constant amplitude, or
cumulative, that is, of increasing amplitude, only if a steady
supply of oscillating energy occurs.
Continual and cumulative oscillations thus involve a con-
tinual energy supply to.the oscillating system, therefore cannot
be mere readjustments of circuit conditions by the dissipation
of stored energy.
If the continual energy • supply is less than the energy dissipa-
tion in the circuit, the oscillation dies out, that is, is transient, but
with a lowered attenuation constant. This for instance is the
case with the transient in those sections of a compound circuit,
in which the energy transfer constant is negative. If the con-
tinual energy supply equals the energy dissipation, the oscillation
is continual, and if the energy supply is greater than the energy
dissipation, the oscillation becomes cumulative, that is, increas-
ing in amplitude, until either the system breaks down or, by the
increase of the energy dissipation, it becomes equal to the energy
supply, and the oscillation becomes continual.
A continual or cumulative oscillation thus involves an energy
and frequency transformation, from the low-frequency or con-
tinuous-current energy of the power supply of the system to
the high-frequency energy of the oscillation.
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